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THE CAUSE of pituitary tumors that secrete excess
amounts of prolactin (prolactinomas) is uncertain, but
there are substantial clinical and experimental data sug-
gesting that estrogen may have an etiologic role.'-5 A
temporal link has been observed between the manifesta-
tions of hyperprolactinemia and estrogen-containing
oral contraceptive use and childbirth.'-5 However,
others have observed only an equivocal temporal rela-
tionship between use of oral contraceptives and clinical
presentation of prolactinomas.6-'0 In this report we
describe a remarkable temporal relationship between
industrial exposure to estrogen and the onset of hyper-
prolactinemia secondary to a prolactinoma in a man.
To our knowledge, this is the first report of a temporal
link between estrogen and the development of a pro-
lactin-secreting pituitary tumor in a man.

Report of a Case
The patient, a 61-year-old man, was formerly em-

ployed by a pharmaceutical company that manufactures
oral contraceptive pills. As a senior processing opera-
tor from 1971 to 1974, his duties included weighing
and mixing norethindrone and mestranol, transporting
the chemicals to and from mixing drums, ovens, storage
facilities and tablet presses, and milling the chemicals
into fine particles. During this work, he and his co-
workers wore protective nylon suits and head cover-
ings, but when they removed the garments they came
into contact with the fine particles. Before beginning
this particular job, the patient was told that he might
develop "tender breasts.'? Of the dozen or so employees
in his department, he noted that in most (both male
and female) breast tenderness, "lumps" or enlarge-
ment developed. Furthermore, the patient knew of at
least one male employee who had a mastectomy for
breast enlargement.

Between 1972 and 1974, the patient noted bilateral
breast swelling and nipple tenderness, and had inter-
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mittent episodes of impotence and diminished libido.
In 1974 he complained of galactorrhea and gyneco-
mastia, and was transferred to another department
within the company. However, galactorrhea and gyne-
comastia persisted and in November 1975 a bilateral
simple mastectomy was carried out. A prolactin level
before the operation was 66 ng per dl. Because of the
persistence of impotence and diminished libido, the
patient was reevaluated in April 1976. Laboratory
studies at that time gave the following values: thyroxine,
8.1 /Ag per dl; triiodothyronine, 167 ng per dl; thyroid
stimulating hormone, 4.9 uU per ml; serum testosterone,
505 ng per ml; 24 hour urine study for 17-hydroxy-
steroids and ketosteroids, 7.6 mg and 5.7 mg, respec-
tively, and serum prolactin, 68 ng per ml (normal, less
than 30). Polytomography of the sella turcica showed
an erosion in the floor of the sella into the left sphenoid
sinus.

In September 1976 a transsphenoidal adenectomy
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Figure 1.-Microscopic appearance of a prolactinoma in a
man with clinical manifestations of hyperprolactinemia fol-
lowing industrial exposure to estrogens (reduced from X200).
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was done. A microadenoma was seen and removed
along with a rim of pituitary tissue. Viewed micro-
scopically, the pituitary tissue contained a diffuse area
of tumor composed of a single cell type; the cells had
normal to oval nuclei with indistinct agranular cyto-
plasm (Figure 1). The cells were periodic acid-Schiff
negative and the tumor was classified as a chromophobe
adenoma. After the operation diabetes insipidus de-
veloped in the patient but subsequently resolved. He
regained potency and libido within six months. He had
normal anterior pituitary function postoperatively.

Discussion
Although we do not have absolute proof that the

development of a prolactinoma in this man was caused
by estrogen exposure, there is considerable evidence
supporting such a relationship. First, the clinical mani-
festations of hyperprolactinemia occurred after estrogen
exposure. Before this exposure he had had no galac-
torrhea, gynecomastia or sexual dysfunction. He had
taken no medication and had no other diseases8 that
could account for the symptoms. Furthermore, it ap-
pears that the galactorrhea, impotence and diminished
libido were related to the hyperprolactinemia, as the
latter two symptoms disappeared following hypophysec-
tomy. Decreased libido and impotence are well-docu-
mented manifestations of hyperprolactinemia in men."'
The bilateral mastectomy precluded observation of any
relationship between the prolactinoma and galactorrhea.

Data from large series of patients with prolactinomas
suggest a circumstantial relationship between estrogen
use and prolactinomas. Molitch and Reichlin compiled
data from 14 separate series and noted that of the pa-
tients with prolactinomas in whom previous oral con-
traceptive use could be ascertained, more than half the
patients (189 of 363; 52.1 percent) had received oral
contraceptives.' In some series, the percentage of tu-
mor-bearing patients exposed to oral contraceptives
reached 60 percent to 80 percent.2-5 Sherman and his
associates have concluded that exogenous estrogens or
estrogen secreted during pregnancy may have a stimu-
latory effect upon the growth of clinically silent pro-
lactinomas in some patients.4'8

That estrogen administration to humans leads to
hyperprolactinemia has been documented in hypo-
gonadal12 and eugonadal'3 females. During the hyper-
estrogenic state of pregnancy, hypertrophy and hyper-
plasia of pituitary lactotrophs occurs.14"5 Although ours
is the first report of a link between estrogens and pro-
lactinoma development in a man, there has been a
report of a man who took estrogen for a year in whom
galactorrhea, oligospermia and hyperprolactinemia (45
to 83 ng per ml) developed but who had no radio-
graphic evidence of a pituitary tumor and whose pro-
lactin levels declined following cessation of estrogen
administration.'6

There is substantial evidence that estrogen not only
enhances prolactin secretion but also induces pituitary
growth in animals. The former action of estrogen may
be due to both a direct pituitary effect as well as an

indirect effect via the hypothalamus to inhibit prolactin
inhibitory factor. For example, estrogen has been
shown in rat and ovine pituitary tissue to increase the
incorporation of precursors into prolactin,"-7'9 the ac-
cumulation of preprolactin in ribonucleic acid (RNA)18-20
and prolactin synthesis.'8-22 In addition to these direct
stimulatory effects upon the pituitary, estrogen decreases
prolactin-inhibiting activity23 and the release of the
prolactin-inhibiting factor dopamine.24 In regard to
pituitary growth, a single injection of diethylstilbestrol
into male rats is associated with pituitary hyperplasia
or tumor in 70 percent of the animals.25

Conclusion
We believe there is reasonable clinical and experi-

mental evidence suggesting a causal relationship be-
tween our patient's exposure to estrogens and the de-
velopment of a prolactinoma. Thus, estrogen exposure
may have either initiated tumor growth, or stimulated
growth of a clinically silent microadenoma. That clini-
cally silent pituitary microadenomas are not uncommon
has recently been documented in an autopsy series.26
Our case report emphasizes the fact that men, as well
as women, exposed to industrial or other sources of
estrogens need to be under surveillance for the develop-
ment of clinical manifestations of hyperprolactinemia
and pituitary tumors. Finally, measures to reduce in-
dustrial exposure to estrogens appear to be warranted.
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Noninvasive Diagnosis of
Left Atrial Myxoma
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WITH THE ADVENT of M-mode and two-dimensional
real-time echocardiography, the diagnosis of intracar-
diac tumors has commonly been made preoperatively
and antemortem.'-9 Several other noninvasive tests such
as gated radionuclide cardiac imaging and computerized
tomography (CT) scanning have been used.'0'1 We
report the case of a patient in whom an abnormality
was first considered from review of the chest films and
the diagnosis confirmed by a two-dimensional echo-
cardiogram and supported by dynamic CT scanning.

Report of a Case
A 44-year-old woman first presented to Stanford

University Medical Center 16 years ago with Hodg-
kin's disease. She was staged as IIIA with bilateral cervi-
cal, supraclavicular, mediastinal and abdominal para-
aortic node involvement. Treatment with low-dosage
radiotherapy (total, 3,000 rads) to the affected lympha-
tic regions was successful, and she remained without
evidence of disease when seen for yearly follow-up
through October 1980. Although asymptomatic, her
chest roentgenograms from 1978 through 1980 showed
features of progressive pulmonary vascular congestion
and enlargement of the main pulmonary artery. The
diagnosis of congestive heart failure with secondary
pulmonary hypertension was considered, as well as the
possibility of recurrent mediastinal or hilar Hodgkin's
disease masquerading as heart disease. Oral adminis-
tration of furosemide was empirically begun. Conven-
tional three-second CT scanning through the thorax
showed no evidence of lymph node enlargement or
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tumor. The patient was referred to the Cardiology Di-
vision for evaluation of the cardiopulmonary abnor-
malities seen radiographically. She said she had no
specific cardiac symptoms of congestive heart failure,
syncope or chest pain. In addition, she stated she did
not have weight loss, anorexia, fever, chills, rash or
arthralgias.
On physical examination she was afebrile and had a

heart rate of 100, blood pressure of 120/74 mm of

A

B
Figure 1.-Chest radiograph taken in September 1978 shows
(A) the early changes of pulmonary venous hypertension with
reversal of pulmonary blood flow to the upper zones and
lack of clarity of the lower zone pulmonary vessels. Fullness
of the pulmonary artery segment is evident (arrow). (B) Chest
film in October 1980 shows changes of interstitial pulmonary
edema indicating progression of pulmonary venous hyper-
tension. Pulmonary artery segment has enlarged further
(arrow).
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